In vivo and in vitro elimination of aliphatic polyanhydrides.
The hydrolysis and elimination processes of biopolyanhydrides has been studied using a polymer series of linear aliphatic diacids. This polymer series degrade into their monomer counterparts at about the same rate but differ in the water solubility of their degradation products. Polymers based on natural diacids of the general structure -[OOC-(CH2)x-CO]n- where x is between 4 and 12 were implanted subcutaneously in rats and the elimination of the polymers from the implantation site was observed. The in vitro hydrolysis of this polymer series was studied by monitoring the weight loss, release of monomer degradation products and the content of anhydride bonds in the polymer as a function of time. A dependence was found between the monomer solubility and the rate of polymer elimination in both in vivo and in vitro. The elimination time for polymers based on soluble monomers (x = 4-8) was 7-14 days, while the polymers based on low monomer solubility (x = 10-12) were eliminated only after 8 weeks. The in vitro degradation of polyanhydrides in the presence of several common hydrolytic enzymes found around implants did not affect polymer degradation. All polymers were biocompatible and found to be useful as carriers for drug delivery.